laminated appearance. The wall is infiltrated irregularly in most areas by large numbers of mixed inflammatory cells, predominantly heterophils and macrophages. In addition, the wall may be edematous. In our study, multiple masses were present and all conformed to this appearance. The smallest was approximately 2 mm in diameter and the largest approximately 15 mm in diameter. The rate of growth can be rapid with masses reaching 1 cm in diameter in one month.
In the past these structures have been designated as cysts of the feather follicle; however, we feel they should be considered benign neoplasms of follicular cells which are forming microscopic feather-like structures. This is based on the complexity of the wall of the cystic mass with a demonstrable proliferative component, and on the similarity of these masses to the common benign hair follicle tumors of dogs, such as trichoepithelioma and pilomatricoma. Thus, we prefer the term feather folliculoma. In our experience the masses are most commonly seen in orange canaries; inbreeding for this particular color pattern may predispose to the development of these skin masses. Feather folliculomas may be large, may become multiple, and may result in incapacitation of the bird. They are amenable, however, to resection with no evidence of recurrence or metastasis. This cell is used frequently in in vitro studies as the prototypic normal cell to be compared to malignant and transformed variants. Many researchers have used chemically or physically induced mouse fibrosarcomas to examine interaction between malignant cells and their host.
Transplantable Lines of Spontaneous Mouse Fibrosarcomas
Over the past 65 years, a few papers have reported the spontaneous appearance of fibrosarcomas in various mouse stocks [l-71. The genetic tendency for the development of fibrosarcoma in the C3H strain has been identified in one study [2] . Little more than the histologic description and estimates of incidence have been reported, however. We describe two lines of transplantable fibrosarcomas recently derived from spontaneous tumors in a substrain of C3H mice, and make known their availability as control tissue for comparison with induced tumors.
The mice were male, C3H/HeN (Charles River Farms, North Wilmington, Mass.), a substrain of C3H that is free of mouse mammary tumor virus and a number of the common pathogenic murine infectious viruses. The mice were obtained at five weeks of age and were maintained on a semisynthetic diet, #lo1 (Bio-Serv Corporation, Frenchtown, N. J.).
In brief, the procedure for transplantation was as follows: The tumor areas were shaved and cleaned twice with alcohol. Viable tumor was scapel-minced under saline at room temperature to fragments 1 to 2 mm in diameter. Approximately 0.25 ml of saline and fragments (0.15 to 0.20 ml of fragments) were injected subcutaneously in the midflank by a number 18 needle. As little as 0.05 ml of fragments is suitable, and growth rates are such that tumor is available for transplantation in two to four weeks.
Standard procedures were used for histology and electron microscopy. The tumors have been frozen in liquid nitrogen with a variety of protective agents and stored in two separate tissue banks. In two separate attempts, the tumors have been retrieved from storage and grown successfully in recipient mice.
At 22 and 60 weeks of age, unilateral tumoral swelling was seen in the thighs of two mice. On gross examination, each tumor was approximately 2 cm in diameter and nodular, with a typically pale, fleshy, sarcomatous appearance. Although they seemed to arise in the subcutaneous tissues, the tumors were too large when the mice were killed to determine the exact site of origin. The transplanted tumor lines have retained this gross appearance with little or no necrosis. The mice with transplanted tumors were killed when the tumor measured 2 cm in outer diameter. No metastases have been found, but this may reflect the relatively early death of recipient mice. The tumors have been designated FB-sar-A and FB-sar-B. The histologic pattern of each line has remained stable through five generations of transplantation.
FB-sar-A:
The cellularity is generally uniform throughout, but in some areas there is a slight tendency toward separation of the cells and accumulation of ground substance (myxoid stroma). In the more cellular areas, there is a definite suggestion of a storiform pattern in which the cells radiate outward from a central locus ( fig. 1 ), though the pattern is not as well developed as in most fibrous histiocytomas in man. Individual cells are elongated with ovoid nuclei that have finely clumped chromatin, one or more nucleoli of moderate size, and relatively smooth profiles. In areas where the storiform pattern is better developed, the nuclei are slender and elongated, but they retain their blunt ends. The tapering cytoplasm of the tumor cells is indistinct by light microscopy. There is some intercellular collagen, and capillaries are interspersed throughout the tumor. There is an average of 1.8 mitotic figures per 40x objective high power field.
On electron microscopy ( fig. 2) , the tumor cells are arranged loosely within a stroma that contains scattered bundles of collagen fibrils. The cells vary in size and shape, but most have plentiful cytoplasm that tends to form branching extensions. Within the cytoplasm there are a few lysosomes, some aggregates of microfilaments, and granular endoplasmic reticulum, which forms numerous elongated and often distended cisternae. Other organelles are not remarkable in number or appearance. Most nuclei are oval with smooth contours, finely clumped or dispersed chromatin, and a single nucleolus of moderate size. Interspersed throughout the tumor are small capillaries and a few macrophages.
FB-sar-B: This is a cellular tumor with spindle-shaped cells grouped compactly in intersecting fascicles ( fig. 3) . Individual cells have elongated nuclei with blunt ends, finely clumped chromatin, small but often multiple nucleoli, and moderate amounts of cytoplasm. Mitotic figures average 6.5 per 40x objective high power field; some are abnormal. pleomorphic, nucleoli are larger, and mitotic activity is greater. Basically, the cells of both tumors show the morphology of fibroblasts and some cells have features of myofibroblasts. Ultrastructurally, either tumor could be a fibrosarcoma, but the storiform pattern of the FBsar-A is more in keeping with a malignant fibrous histiocytoma.
A vast number of studies have used the mouse fibroblast as a prototypic normal, transformed, or malignant cell. Morphologically, our two tumor lines are similar to many fibrosarcoma lines that have been caused by chemical or physical agents [6] . Both of these tumors, however, are well differentiated. The histologic and electron microscopic appearance of FBsar-A is close to that of malignant fibrous histiocytoma, a lesion that is being recognized with increasing frequency in man. We believe that these tumors may serve as an interesting source of control cells for tumors derived by carcinogenic induction in vivo or in vitro. Since these lines were derived, similar tumors have been identified in our mouse colony.
Note
With the generous cooperation of Dr. Arthur E. Bogden, samples of the second and third generations of these tumors have been frozen and retained at the EG & G Mason Research Institute, 57 Union Street, Worchester, Mass. 01608. They are available upon suitable request. Additionally, samples of the fifth and sixth generations are available through John H. Jardine, D.V.M., Section of Experimental Animals, The University of Texas System Cancer Center, Houston, Tex. 77030.
